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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain a bright display in the viewfield of an 
observer by allowing the light which contains information to enter a hologram 
on the opposite side to the entrance side of the referential light in the 
production of the hologram and to enter in the opposite direction on the 
optical axis of the referential light to the referential light. 

SOLUTION: The light containing information generated by a projector 23 
enters a hologram 22 and produces an image under conjugate conditions with 
the 

referential light when the hologram 22 is produced. The referential light 
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satisfying the conjugate conditions is converged light in the opposite 
direction for the hologram 22 to the light from the projector 23, and the 
referential light is in the opposite side to the objective light for the 
hologram 22. By allowing the light generated from the projector 23 to enter 
the hologram 22 under the conjugate conditions with the referential light (the 
light diffused from the point at a distance L1 from the hologram enters the 
hologram at a α1 incident angle in the opposite direction to the 
referential light), the light is diffracted at a β 1 diffraction angle and 
focused on the position of the diffusing object (at a distance M1 ) in the 
production of the hologram to produce an image of the same size (with X1 
horizontal length and Y1 vertical length). 
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(54) HOLOGRAPHIC DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a bright display in the viewfield ; 
of an observer by allowing the light which contains information to enter 
a hologram on the opposite side to the entrance side of the referential 
light in the production of the hologram and to enter in the opposite 
direction on the optical axis of the referential light to the referential 
light. 

SOLUTION: The light containing information generated by a projector - 
23 enters a hologram 22 and produces an image under conjugate 
conditions with the referential light when the hologram 22 is produced. 
The referential light satisfying the conjugate conditions is converged 
light in the opposite direction for the hologram 22 to the light from the 
projector 23, and the referential light is in the opposite side to the 
objective light for the hologram 22. By allowing the light generated 
from the projector 23 to enter the hologram 22 under the conjugate 

conditions with the referential light (the light diffused from the point at a distance L1 from the hologram 
enters the hologram at a a1 incident angle in the opposite direction to the referential light), the light is 
diffracted at a pi diffraction angle and focused on the position of the diffusing object (at a distance M1) in 
the production of the hologram to produce an image of the same size (with X1 horizontal length and Y1 
vertical length). 
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CLAMS 



[Claim(s)] 

[Claim 1] The optical diffusibility hologram produced considering the light which makes body light the diffused light 
which penetrated or reflected the optical diffusing object, and does not penetrate and reflect an optical diffusing object 
as a reference beam, It is the holographic display which equipped said hologram side with the luminescence display 
means which carries out incidence of the light including information at least. The holographic display with which light 
including the information from said luminescence display means is characterized by a reference beam being incident 
light to said hologram side of the reverse sense on the optical axis of a reference beam on both sides of said hologram 
in an opposite hand to the reference beam incidence side at the time of production of said hologram. 
[Claim 2] A holographic display [ equipped with the location of said reference beam incidence conditions that the 
breadth of light including said information diffracted by said hologram gathers in the predetermined direction 
corresponding to an observer's viewing area, and an optical diffusing object, and setting out of size ] according to claim 
1. 

[Claim 3] The holographic display according to claim 1 or 2 with which incidence of the light including said 
information is carried out on said hologram side as a light [****] on both sides of said hologram to said reference 
beam. 

[Claim 4] The holographic display according to claim 1 to 3 said whose hologram is a reflective mold hologram. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the holographic display to which image formation of the display image 

of arbitration is especially carried out for a hologram as an image display side about a holographic display. 

[0002] 

[Description of the Prior Art] Conventionally, otherwise, the display which carries out image formation of the display 
image of arbitration, such as OHP and a liquid crystal projector, on a screen is known. As a screen to which image 
formation of the display image is carried out, what applied the white dispersion coating to cloth or a plastic sheeting 
front face is known. When light-transmission nature wants to use the display which carries out image formation of the 
display image to a required application here (for example, for mount), how to use a display image as a screen, use a 
surface echo of glass as a screen which carries out image formation is also consider, but since the incident angle and the 
angle of reflection of the light to glass become equal by this approach, it is [ if an observation location is decide, a 
display device location will also be decide, and / no design degree of freedom ] and is not not desirable. And in order to 
use the specular reflection of the front face of glass not using scattered reflection like a grinding glass screen, the range 
where an observer can recognize an image will also be restricted dramatically, and, moreover, a flash will produce it in 
a display image. As a cure of these troubles, the hologram screen which used the diffused light for the publication- 
number No. 242218 [ two to ] official report as a body light as a screen is proposed. 

[0003] Drawing 7 is the schematic diagram showing the configuration at the time of production of the conventional 
hologram screen which used the diffused light as a body light. In this, a half mirror 9 branches the laser beam from 
laser radiation equipment 7 to two, and one side is irradiated through Mirrors 10a and 10b and lens 11a by the diffusing 
object 6 equipped with a uniform diffusion condition excluding information. The diffused light penetrated by this 
diffusing object 6 (there is also a case of the system of a reflective mold) is irradiated by the hologram sensitive 
material 18 which it had on substrate glass 1 transparent as a body light 13. The laser beam of another side which 
branched by the half mirror 9 is irradiated by the hologram sensitive material 18 as a reference beam 12 from an 
opposite hand in the body light 13 through mirror 10c and lens 1 lb. The optical axis of a reference beam 12 and the 
body light 13 has accomplished the include angle of the incident angles alpha and beta to the hologram sensitive 
material 18, respectively. 

[0004] Drawing 6 is the schematic diagram showing the conventional holographic display which uses as a screen the 
hologram produced by the configuration of drawing 7 . In this holographic indicating equipment, by the incident angle 
alpha, incidence of the light including the information from a projector 3 is carried out to the hologram 2 on the 
substrate glass 1 produced based on the above-mentioned hologram sensitive material, it is diffracted, and will be in the 
condition of seeming to be spread to all directions from the location of the diffusing object at the time of hologram 
production. That is, in the observer 4 of the direction of outgoing radiation angle beta, it seems that light including the 
information from a projector 3 has diffused from the virtual image 14 of a diffusing object. According to this 
equipment, there is the feature that the incident angles alpha and beta of each optical axis of a reference beam and body 
light can be set as arbitration, these incident angles alpha at the time of hologram production and beta setting out can 
adjust the direction a display image appears, and the location which controls the flash of a display image etc. can also 
be chosen since the design degree of freedom is large. 
[0005] 

[Problem(s) to be Solved by the Invention] Here, with the holographic display of drawing 6 , it seems as mentioned 
above that the light of the virtual image 14 of the diffusing object located in an opposite hand focusing on a hologram 2 
has diffused including the information from a projector 3 by the observer 4 of the direction of outgoing radiation angle 
beta to a hologram 2. For this reason, the information light which arrives at a viewing area 5 in the condition of being 
visible to an observer 4 is equivalent to the light from a virtual image 14, and has the problem of the diffused light in a 
hologram 2 that will become a part very much and a display image will become dark. 



[0006] Moreover, if a hologram 2 separates from on the line by which an observer 4 takes the location which separated 
from the direction of outgoing radiation angle beta; and connects an observer's 4 location, and the location of the virtual 
image 14 of a diffusing object, since the information currently displayed in the hologram 2 will disappear When a 
virtual image 14 separates from a hologram 2 and is, the range (range a display image appears) where information light 
spreads is narrow, and the problem of being difficult has also controlled the brightness of a display image, and the 
visible range simultaneously. 

[0007] The object of this invention is to offer the holographic display which can perform control of the range it is going 
to solve an above-mentioned technical problem, and a design degree of freedom is large, and is bright display ****, 
and a display image appears. . : 

[0008] 

[Means for Solving the Problem] The optical diffusibility hologram produced considering the light which this invention 
is made that the above-mentioned technical problem should be solved, makes body light the diffused light which 
penetrated or reflected the optical diffusing object, and does not penetrate and reflect an optical diffusing object as a 
reference beam, It is the holographic display which equipped said hologram side with the luminescence display means 
which carries out incidence of the light including information at least. Light including the information from said 
luminescence display means offers the holographic display characterized by a reference beam being incident light to 
said hologram side of the reverse sense on the optical axis of a reference beam on both sides of said hologram in an 
opposite hand to the reference beam incidence side at the time of production of said hologram. 
[0009] Moreover, the breadth of light including said information diffracted by said hologram offers the above- 
mentioned holographic display equipped with the location of the said reference beam incidence conditions and the 
optical diffusing object which gather in the predetermined direction corresponding to an observer's viewing area, and 
setting out of size. Moreover, light including said information offers the above-mentioned holographic display by 
which incidence is carried out on said hologram side as a light [****] on both sides of said hologram to said reference 
beam. Moreover, said hologram offers the above-mentioned holographic display which is a reflective mold hologram. 
[0010] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on a drawing. Drawing 1 is the 
conceptual diagram showing an example of the holographic display of the reflective mold of the gestalt of the 1 
operation in connection with this invention. Incidence of the light including the information emitted from projectors 23 
(for example, a liquid crystal display, light emitting diode, etc.) is carried out to the diffusion mold hologram 22 stuck 
on the transparent substrate 21, and it is made to carry out image formation on a hologram 22. The display image which 
carried out image formation is diffracted by the hologram 22 by the angle of diffraction beta 1, and it is reflected so that 
it may concentrate in an observer's 24 location, and a viewing area 25. Thus, it is the holographic display of a reflective 
mold. 

[001 1] the light which includes in more detail the information emitted from this projector 23 - the reference beam at 
the time of production of a hologram 22, and conjugate conditions - with, incidence is carried out to a hologram 22 
and image formation is carried out on a hologram 22. In the case of the gestalt of this operation, the light emitted from 
the projector 23 is divergence light. That is, on both sides of a hologram 22, the reference beam which has satisfied 
conjugate conditions is the convergence light of the reverse sense, and the light from a projector 23 serves as an 
opposite hand on both sides of a hologram 22 with body light. Thus, if incidence of a reference beam and the light 
emitted from the projector 23 on condition that conjugate (a reference beam is incidence to a hologram side at hard 
flow to the angle of incidence alpha 1 about the light diverging from the point of a hologram to the distance LI) is 
carried out to a hologram 22, as mentioned above, a hologram 22 will diffract by the angle of diffraction beta 1, and it 
will condense by it in the same magnitude (horizontal XI, a perpendicular direction Yl) as the diffusing object in the 
diffusing object location at the time of hologram production (from a hologram to distance Ml). Moreover, by 
considering as a reflective mold hologram, since the permeability of a hologram is high, the back of a display image 
also looks good simultaneously. 

[0012] Drawing 2 is the schematic diagram having shown the production optical system of the diffusion hologram used 
for the holographic display of the gestalt of the 1 operation in connection with this invention shown by drawing 1 . In 
this drawing, a half mirror 29 branches the laser beam from laser radiation equipment 27 to two, and one light is 
irradiated through mirror 30a and lens 3 la by the diffusing object 26 equipped with a uniform diffusion condition 
excluding information. It becomes the body light 33 here. That is, the body light 33 is the diffused light irradiated and 
acquired by the laser beam which has arranged the diffusing object 26 of the same magnitude (the horizontal size XI, 
perpendicular direction size Yl) as an observer's viewing area 25 in drawing 1 in an observer's location (the distance 
Ml from a hologram, include angle beta 1) in drawing 1 , and extended it by objective lens 31a. This body light 33 is 
irradiated by the hologram sensitive material 38 on a glass substrate 21 . 

[0013] On the other hand, the laser beam of another side which branched by the half mirror 29 can be once extended by 
mirror 30b and lens 31b, and turns into the reference beam 32 converged on the location (the distance LI from a 



hologram, include angle alpha 1) of the projector 23 in drawing 1 with a convergent lens 28. That is, this reference 
beam 32 is the divergence light from the projector in the regenerative-apparatus system shown in drawing 1 , and 
relation [ **** ]. And this reference beam 32 is irradiated by the hologram sensitive material 38 from an opposite hand 
in the body light 33. As mentioned above, if it doubles with a holographic display's location and viewing area 25 of an 
observer 24 which are the regenerative-apparatus system which showed the location and magnitude of a diffusing 
object at the time of hologram production shown by drawing 2 by drawing 1 , since the images diffracted by the 
hologram will almost gather altogether in an observer's viewing area, a very bright display image is obtained. 
[0014] Drawing 3 is the conceptual diagram showing the holographic display of the transparency mold of the gestalt of 
other operations in connection with this invention. Incidence of the light including the information emitted from the 
projector 43 is carried out to the diffusion mold hologram 42 stuck on the transparent substrate 41 from a substrate 41 
side, and it is made to carry out image formation on a hologram 42. The display image which carried out image 
formation is diffracted by the hologram 42 in the transparency direction by the angle of diffraction beta 2, and it is 
penetrated so that it may concentrate in an observer's 44 location, and a viewing area 45. Thus, it is the holographic 
display of a transparency mold. 

[0015] the light which includes the information emitted from the projector 43 with the gestalt of this operation as well 
as the gestalt of operation of drawing 1 ~ the reference beam at the time of production of a hologram 42, and conjugate 
conditions — with, incidence is carried out to a hologram 42 and image formation is carried out on a hologram 42. And 
the light emitted from the projector 43 is divergence light. That is, on both sides of a hologram 42, the reference beam 
which has satisfied conjugate conditions is the convergence light of the reverse sense, and the light from a projector 43 
becomes the same side as body light this transparency type of case. 

[0016] Drawing 4 is the schematic diagram having shown the production optical system of the diffusion hologram used 
for the holographic display of the gestalt of operation shown by drawing 3 . The laser beam from laser radiation 
equipment 47 is irradiated like the operation gestalt shown in drawing 1 by the diffusing object 46 equipped with a 
uniform diffusion condition excluding information through a half mirror 49, mirror 50a, and lens 51a. This diffusing 
object 46 is arranged in an observer's location (the distance M2 from a hologram, include angle beta 2) in the diffusing 
object 46 of the same magnitude (the horizontal size X2, perpendicular direction size Y2) as an observer's viewing area 
45 in drawing 3 . The body light 53 of the diffused light acquired by irradiating by the laser beam which extended this 
diffusing object 46 by objective lens 5 la is irradiated by the hologram sensitive material 58. 

[0017] On the other hand, the laser beam of another side which branched by the half mirror 49 can be once extended by 
Mirrors 50b, 50c, and 50d and lens 51b, and turns into the reference beam 52 converged on the location (the distance 
L2 from a hologram, include angle alpha 2) of the projector 43 in drawing 3 with a convergent lens 48. That is, this* 
reference beam 52 is the divergence light from the projector in the regenerative-apparatus system shown in drawing 3 , 
and relation [****]. And this reference beam 52 is irradiated by the hologram sensitive material 58 from the same side 
as the body light 53. Like the holographic display which is the regenerative-apparatus system shown by drawing 1 also 
with the gestalt of this operation, since the images diffracted at the hologram almost gather altogether in an observer's 
viewing area, a very bright display image is obtained. j 

[0018] Here, in the hologram production system of drawing 2 , the range where the display image diffracted from a 
hologram spreads is controllable to arbitration by changing the emitting point location of the magnitude (XI, Yl) of a 
diffusing object 26, distance Ml, and a reference beam. As for this, the same is said of the hologram production system 
of drawing 4 . It is applicable to various applications with such control. For example, like the display of CD machine of 
a bank, when privacy must be protected, the breadth of the diffracted light is stopped and it becomes possible only for a 
principal to take care not to be visible, or to enlarge breadth of the diffracted light so that many men may be visible to 
the display which used the shop window etc. for reverse. Moreover, according to this equipment, a certain extent can be 
set as arbitration and each incident angle alphal, betal, alpha2, and beta2 of a reference beam and body light can also 
give change to the wavelength of the diffracted light. 

[0019] As the above-mentioned hologram record ingredient, various sensitive material, such as photopolymers, such as 
acrylic and a polyvinyl-carbazole system, dichromated gelatin, photoresist, and silver salt, can be used. Moreover, as a 
hologram, in that the hologram of a volume phase mold can acquire high diffraction efficiency, although it is desirable, 
what is called holograms, such as an embossing type and a rainbow type, can be used widely. Moreover, the light 
which carried out diffuse reflection as the above-mentioned diffusing object in the field which carried out crepe 
processing of the aluminum etc. other than the light which penetrated ground glass etc. can also be used. Furthermore, 
the resin substrate which could use glass as the above-mentioned substrate, in addition had light transmission nature, 
such as an acrylic, may be used. 

[0020] Although exposed by one laser in the above-mentioned explanation, it is also possible to colorize a display 
image by making laser to expose into plurality. Moreover, it not only uses by one sheet, but it makes two or more 
sheets pile up mutually, and these holograms can be used. Moreover, it is also possible by changing the exposure 
conditions of each hologram to plurality-ize whenever [ incident angle ], and an outgoing radiation include angle. 



Furthermore, it is also possible to record these various holograms on the hologram of one sheet. 
[0021] Here, the holographic display of drawing 1 can be used the following condition. 
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[0022] And in such a holographic display, in order to obtain a diffusion mold hologram to which all display light 
gathers in an observer's viewing area, in the production system of drawing 2 , a hologram is produced on condition that 
the following. 

a: = 45° 

6 0 OmmCDftgtCltJDfc 
0i = l 0° 

4 0 0mm 
Xi = 2 0 0 mm 
Yi=Hit 1 0 Omm 



In order to set the laser to be used by the peak wavelength of the cold cathode tube of the projector light source, strange 
dye laser with good wavelength is used. The oscillation wavelength of dye laser is set as the wavelength of 555nm in 
consideration of contraction by the laser radiation of a hologram ingredient, and heating here. If a projector is made to 
input and display a video signal on the diffusion mold hologram produced on such conditions, a very bright image will 
be acquired. Although the bright interior of a room where the outdoors is natural, or a check by looking was impossible 
with conventional equipment, also outdoors, an image can be easily checked by looking with this equipment. 
[0023] (Example) It is difficult to produce a hologram on the time of playback, and conditions [****] actually here in 
many cases. That is, they are the case where a convergence light perfect to a reference beam is needed, a time of 
wanting to change playback wavelength and hologram record wavelength, etc. as mentioned above. So, in this 
example, hologram record wavelength differed a little and the playback wavelength of the same holographic display as 
the above-mentioned conditions produced the display using the diffusion mold hologram produced using the reference 
beam to which playback conditions have shifted conjugate property further. The laser used for hologram record is Ar 
laser (lambda= 515nm), and differs from projector light source wavelength (lambda= 545nm). Moreover, the spherical 
wave emitted from the distance of L= 2000mm was used for the reference beam from the hologram record ingredient. 
[0024]The other hologram production conditions are as follows. 
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[0025] The Du Pont photopolymer (trade name: homme NIDEKKUSU 706M) was used for the hologram record 
ingredient. Whenever [ reference beam incident angle ], beta 1, the diffusing object sizes XI and Yl, and distance Ml 
are [ whenever / alpha 1 and body light incident angle ] the values calculated by count, as the light diffracted from the 
hologram produced on this condition approaches an observer's viewing area most. 

[0026] Drawing 5 is drawing showing the breadth of the diffracted light by the count at the time of reproducing this 



hologram. It turns out also about a spread with the diffracted light of drawing 5 (b) horizontal also about a spread of the 
perpendicular direction of the diffracted light of drawing 5 (a) that the diffracted lights have gathered in the 
perpendicular direction observer viewing area 16 and the horizontal observer viewing area 17 well, respectively. When 
the video signal was inputted and displayed on the projector, also outdoors, the image has actually been checked by 
looking easily. 
[0027] 

[Effect of the Invention] If the holographic display by this invention is used, light including the information from a 
luminescence display means will carry out incidence to the reverse sense to a hologram side with a reference beam on 
the optical axis of a reference beam on both sides of a hologram in an opposite hand to the reference beam incidence 
side at the time of production of a hologram. Since almost all light reaches an observer through the real-image location 
of the diffusing object very near an observer by this configuration, a bright display image comes to be obtained in an 
observer's viewing area. Moreover, by changing the location of reference beam incidence conditions and an optical 
diffusing object, and setting out of size, control of the range a display image appears also becomes possible, and 
becomes applicable to various applications. 



[Translation done.] 



. * NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the conceptual diagram showing an example of the holographic display of the reflective mold of the 
gestalt of the 1 operation in connection with this invention. 

[Drawing 2] It is the schematic diagram having shown the production optical system of the diffusion hologram used for 
the holographic display of the gestalt of the 1 operation in connection with this invention shown by drawing 1 . 
[Drawing 3] It is the conceptual diagram showing the holographic display of the transparency mold of the gestalt of 
other operations in connection with this invention. 

[Drawing 4] It is the schematic diagram having shown the production optical system of the diffusion hologram used for 
the holographic display of the gestalt of operation shown by drawing 3 . 

[Drawing 5] (a) It is drawing showing the breadth of the perpendicular direction of the diffracted light by the count at 
the time of reproducing the hologram of an example, (b) It is drawing showing the horizontal breadth of the diffracted 
light by the count at the time of reproducing the hologram of an example. 

[Drawing 6] It is the schematic diagram showing the conventional holographic display which uses as a screen the 
hologram produced by the configuration of drawing 7 . 

[Drawing 7] It is the schematic diagram showing the configuration at the time of production of the conventional 
hologram screen which used the diffused light as a body light. 
[Description of Notations] 
1,21,41 Substrate 

2, 22, 42 Hologram 

3, 23, 43 Projector 

4, 24, 44 Observer 

5, 25, 45 Observer viewing area 

6, 26, 46 Diffusing object 

7, 27, 47 Laser 

8, 28, 48 Convergent lens 

9 Half Mirror 

10 Mirror 

11 Objective LensN 

12, 32, 52 Reference beam 

13, 33, 53 Body light 

14 Diffusing Object Virtual Image 

16 Perpendicular Direction Observer Viewing Area 

17 Horizontal Observer Viewing Area 
18, 38, 58 Hologram record ingredient 
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WRITTEN AMENDMENT 
[Procedure amendment] 

[Filing Date] October 15, Heisei 1 1 (1999. 10.15) 

[Procedure amendment 1] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0023 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0023] (Example) It is difficult to produce a hologram on the time of playback, and conditions [****] actually here in 
many cases. That is, they are the case where a convergence light perfect to a reference beam is needed, a time of 
wanting to change playback wavelength and hologram record wavelength, etc. as mentioned above. So, in this 
example, hologram record wavelength differed a little and the playback wavelength of the same holographic display as 
the above-mentioned conditions produced the display using the diffusion mold hologram produced using the reference 
beam which has shifted playback conditions and conjugate property further. The laser used for hologram record is Ar 
laser (lambda= 515nm), and differs from projector light source wavelength (lambda= 545nm). Moreover, the spherical 
wave emitted from the distance of L= 2000mm was used for the reference beam from the hologram record ingredient. 
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